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The Australian

Th. viability of evert p:*rE ec6sy*.n is
- bd.d on the nornrl tun.tioning ofiB nttnent

crcL, dd this i. a vert.onpl* proc€$ with a
g...t nunbr dd p-;tt of codporents, Each
of rh._se @f,poi.nis, in.ldine rh. grins
rin.l_". pLy, irr p&t ir keepins the sy*en
running prcdncliE1y. slould 5y of the
conporcnB n:li{dion or dj5apper, o!
sholld tL€ sy*em b. irvad.d by .r*deous
.Lhcns, tld€ @r b. .epclcNioE wirli! rl.
pdruE .cosy*em o! eveD rtuoudout rh.
.ntiF hion€. Son. of tlc .ff.cB e h.ntul,
Th. avoidrce 6f otles mdd n6.o.
prcdt.ivi.I dd/o! inprovc enyirc!ffirel

Th€ Autr.lid gr6sle.I .co,t*.ms sd.
rrcfdn,ly distubed by th. div.l of donerric

dung beetle project

1965-1975

Dr C.E Boflem;ssza. CSIR?, Di"ision of Entonobgt,
Ca befta, and I'retuna, So"th AfricL

s!o.t. Prior to lhlr tle nueGlr cycling i.
thoudt ro h.ve funciioaed snootl y in thd
th. dhs of thc princip.i idbircEi thc
odNpirL, q3 rhtiv.ly uniEpo.lsr and
prcheitr nder acueulat.d i! polhting
qrdttties. A porior of rhc n$!pir.l .lug was
bui.d hI tlc nariv€ dus b.ctles. Tldr bu.iil
lpecd.d up d.conporirion and fer@cd 6-
sdrirl lur.idB to t]l� ,oil.

Tle iatroddion ed iapid irde& in
tle nunb€B of donBtic gruihg min!]s
progr*.ir€ly upet rhi' Fidiriv. cycling. Ar
ih. l.rg., volhinous &oppbgs of ho.Fs
xd ettL :c.!nuLhd, a pollution p'obhm
r@ in Edy &.5 rhJoud tLc .*t.nsi,
f@Uis of valu.hl. pdtu.. land. Tl|
problen of p*tur. $e:s. dd plo.lu.tion



lo$ tnroush fodng by dsng h.s lolg ban
udcstood by .srostolog$s in and otBid.
Ast€ [ . ,5 .25 .3 . .4 r .50 .6 '  bu t  usua ly  w i th
r.ign,tion, * no .ltein.tiye ms €nti!.ged,
Duing tb. 1950t the po$ibility of d
ecological app'oach to imprcve this
unfavourabie situ.tion in Au$ralia va
recognised, dd !h. sugg.stior of usiig
dune b.dles to dispdF rle duns m lin!
put forwrd in 1960d 12.

Concept and
rationale

h Au*nlL. oo$ of thc tung of don $ic
h.rbivorcs rehained on the $ii 5uf1e, dried

od h*de"cd'�33a. I" one glaces it renained

for swad yeri. In contt*t, in Africa, thc

McditcF.ned region. ed lndia, wltre cdtL

sd other hcrbivors hrvc erilr.d for thousdds

of yed, nuch of the dmg rc raPidh buned

duins the Mm nonths hy . grcat vdely of
duns b.cdes. Dds accuulrtion, gstue
fouling. dd Rstase w.G slidt Th. dlng ws
incorporat.d into th. soil dd sPeedny

de@mposed, ard lhe dury b.ett ! PLI.d .n

ingoitdt role in the nltndr ctcle or ?$tue

To eiplain why thL did rot LaPPcn in
Auslralia, whde !h.rc * mdY .ndeni.
sFcie, of &ns bcctbJ5 

a6, calls {"r m

cranin.tion of the dung Prcblln of t[€ entile

contio€lt. Dlns bceiles, or coPnds- 
-, e

higlly sp.cidiz.d ins..B. Most of then dc
adapted to dune &on tte PrticuLJ Linds of
dinals that d. ddemic to rheir .egion.

A@ordinglt, ArstrJio n.tiv€ dlng beedd hd

adathd b thc co*€rerturcd, Pellerlile
droppings of kdgaroos :nd orl€! mdsupils.
In .ontBii, rh€n Afric2n or Indi! counte.
prts had.d.ped to ihe droPPinssofthe lr8e

Fie0B r : A 6mF@ oi  ! tdt r-' .a a.a
dnri'ar b rb r-ts

pldleleneollheAfridfaB'r1...'-.'!'

comprabJe dndnions in Gip!.lr.4 \tdi, rd rl

[ f f i d

N f f i d

E^lfud

n.nve hcrbivor.s, among them those ol
bdfzlcs, ,ebra, c*d., od horses (Iisure 1).
Alt[o$h som, Aultrdis slecies re 1iftet.d
to crd€ ddho6e dmgtheyreldom &posc of
i!; latld they us it in a limited way for shon
penodr of the y.r". It is edy !6 tPpreciate
that lhe size, sirlctlre, vner.ot!en! .nd lhe
midobial coiponen* ot . large c.ttle pad
confront o Ans!.ald dung bcctic with
condltionr thrt -c *.ikingly different {ro-

rd probably mor comphr'" th:n - tho* of
thc n&blcs of a Ldgroo.

O'e r€n.dy {or lhis plobleE of rpeci*
to duig ad.ptatio' app{ed to b. ro irtroil&e
to Au*Flia slected bovin. bcctlas frcm otla
coniirdts. Te ative zss$m.nB ofthe exent
of 1os6 in production, &d otl.r hdmful
erects frcm the unbuied_ dung, mad? tLe
proposition lpped.tt.dive" ".

Pdfures rd rugelr& in Au$rali. de
polbEd wilh catde duns i ihe rae of some
350-450 niliion paa, each dly lf tlese pzds

de not remd.d they w forl dd rerdei
del.$ for up to a yer 1/25 ofa hcct&e {or
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d.l' .ov o. st.r" " . Th. lo$ in pdrrtu and
carting capacity nry be in*c*d bt thelr!
sortt uoud the Ddr. whicl c{de

Fuah€rnor., sone of tlE voLtile nitrc
g.nons conponena rr€ Lost fron th. trnblricd
dung. O.e calcdatlon is th2t
13.6 kg o I nitrog.n dnring the $mnr od th.t
only 2,7 l(g of tlis is r-etnrn.d to tf. soil if the
dlng renains unbured'' .

Unbuied carle dug i! dso t[. prin,
cipd bre.ding lite of rwo of AusrElitt
mo$ inponant liv. stoct Ily pds; lhc
ubiqunou5 Md oBtroriou, bushflv. Mcr.d
,ehr . i r r_da: '  r r '515r ,  and rhe  rop ica l
bloodjlct-irg buffalo |ry, E@6.robb n
rnds etitta. d\.\ is a dos Eldion of
lhc hodfly of th. no*hea h.Disph€re, It,
i,,irltr i,,iid8r 3 ,4 3 ,6 0 .6 e

Oth.r p€*s ri.t bGed in c.rk dlnq
includ. orh.r c*tl Ei.]5: c"lnoid.;
brditarss, a hlood suckins eidge whicb
ti:nsnirs llle 'iru! of epllen*al fevd ro
c2iile, and wiich could b.conc a v€do! of
blu*o"gr.n'! sd :one pardili. gst.o-
i ! r e r t i n ! l  w o r h s  o {  c a t d e  a ! d

In .ddition to lhe prcd&tion lores.
ch.nical conrrol ol lhes p6ts coss nillio's of
dollan .acft y.r. The co*s larc b*n fuith{
indesed by tle ft.d to use non-p.*istent
insecticides rh.! will lerve no residues in rlE
me.t66. ?he contG""d !$ of ins.cli.ides
.g.in* tic bdfalo fly n.y .leo rcsuii in rhe
emergenc. of resi$rces, B it did vitl lhe

T[c epFcciation of th. !.v.riry o{ tlEs
a&ds condnions ftce.ed b duns rc@u-
lalion 1ed. in 1964, to th. hinh of tle Dsg
Beetle Proj.d in tfi. cslRo Division of
Enronology-' , udci th. firmci,l spotuohhip
ol the Australi.n Med Rer.h ConDfute..

TLis aricL is - account of dune b.dle
biology, of !h. o.gdization ud intle
nentatior of tl. proj€d, 2nd of the r.suLs of
its tus en y.as of.p.ration,

Biology of
dung beetles

Duns b..rLs occs in all ftopical and w&m
ehpc!.t. cxsda, blt thcy Eecone sc.i.e in
hjSl Ltuud.r, md &. absnt from peiDeently
cold o! frc$y Esion5, They beloig b rre
$bfuily Scdabaeina. (of the fmny sar.
baeidaE Ehich cont.ihs 4,OOO recoAnizcd
specics. Most of rhes speci.s .E toud jn
Alric& Indil .nd Souri Ea* Asir (Fisure s).
Thcy live almo$ exduiv.ly d. the exd.nenr
of nay diff.rent sp.cics df min r. rn ihe
trcpics ad slbjropics, znd during rhe Ernd
&d hoiste! nonths in rhe r.mpenie .!eas,
be*Gs {e norn.Iy v.r/ adiv., Tft.y can be
f@id ir srdr Mm&u in rh. droppinss ofthe
lrgr h.rbivoros. for cxrmpl.. in Tsavo
Nation.l PdL, IGryl . rord of 22,746 b.erLs
B3 cotled.d frdn I 7 ts ll4p of eleph.nt
dung 12 hour trfrer it ld b..n &opp.d {TJ.
Kingsto!, person.l .o mnunicarion ).

Dung b.$l€s cone in a wi.le rang. of
5iz.s. Son. rp€ci.s re onlv 2 IM tong. Somr,
Llc rh. tr€lir.opr( rpens, m.y be up to 60
nm lons (Fieue 2). Mos de hl.c* or brcM in
@be .Ihowl IlEy splci.r 1:.8 brilliant
ruirlic oloua. vrying 6on gol&n-sreen:nd
;I 51.&3 of bl@ ro bronzy{.d. The mJ.i
o&.n hree cl&*bnsdc onuental [oms,
wt*cd the fendes s.n{dl, tack ornr-
n nhrior dd have souer ald more Dow.!

lit. 
de.*toped ftoni l.F, which {e a;rFed



Fi4E 2: Oui€ bdlo v&-y !@ny h 4!l, $tFo, hd @lodion. sd.
.lt$ El.d in Alrtdli! e lllltttt C b.tt (q TlbL 3l rot.rh.r $rrt t
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Feeding habits
Adxit c6pn& h.ve soft *enb-no$ nooth-
pa8 thd d. n6di6ed t ing.si onv the liquid
conslituerG oI thc dug md tfte minute
pdticles thd re cri.d i euspenJon, le.ving
tte cors pdts, plani fibr.s and red
bebindr"''47. Thus, adult cop.ids could
never .h.w glas .""t or any other ude
conposed tis3u€!. TLeir ld&, norever, cd
bite off dung with their w.[-dev.loP.d
mouthp.$s, &d ing*t it whole. ln sPit. of
this, e?dd L're rs ako fienle$, for tley

se confined fo! thei whol.lifc rPr wiihin tle
d$g bans repi!.d ior tlen hy their Pdcns,
Thcy soon pensL if th.y &e renov€d tron
th.i! "food dd4hel!*" abodd {rigurc 4)
Thus, rhere $eG no My th.r dus beede3
could beone pais i' Ausftalla. Morcove!,

tlen diimde numbds vil dBys be resulaied
hy the av.il.bility of dung - th€ only food

The dllts de profrci.nt flie.s. Sone
species hrve nad€ record.d iravener otuP to

50 tm over seai Most sPecies are lwilight dd

night fliq but lhcrc ft iil noy hdn&e& of

3p.ci.s, especially th. brll rc1lers, that fly

duine tle ttay in $dch of f.cs[ duns AI

copri& havc a well &velopcd .ensc of mcll,
ind often r!iv. at dung :ltno$ s son r ir is

Breeding habits
Accd.dins to their b'eedils habits, coPlids cd
be ddsd into !i-" @Fr eiouPf, dough
wit[ mdy vliations", Perhaps the best
j<nown rc lhe b,11 rolen o! tclecopn.Ls, wlich
kncad b.Is ou! oa llt duns and, Pnsl'ug with
th€ij hind 1ess, rol thcm asy fo. burial son.
disftn.. fron th. dlne sourc. (Fisue 3). MoE
vide{r.ad dd nM..o$ are thc pracoprids.
whi.h dig t$neli nnder .nd away fron the
dung to s.de as thcn nsb, rhich !h.y $oci.

wlth lound. ovoid o! s.usgeshaped hbod btls
(Fislre 3). Th. sroup rld mal* t d inp'ct
od tL. cnvi.orh.nt b rhe eidocopd&, whicl
mle t[eir n€ss iruide rlc dune pad (liece 3).

Mo* dug beclles vor! in conjnsal p.ir.s,
dd in nd). specie5 ille sx$ m.er .d idearify
one m.tler by sophisti.d€d clteEicn con

Once hcetles lud on . p.d sohe Eay
quiclcl, below irto or und- ilc dung ro feed.
The majodty of the clecopnds rcnai! feedjne
on tic $rface. The nales !oug[ out rle b. s.
Dependi"s oa th€ siz. ofthe beetle. thcse brlls
@ be 2s snall s a pepp.rcom or as larye as t
ennis ball, ed can taLe fron snty seconds to
sev.rd ninntes io naL. Th. balk ae rolled
aeay and buned in shod shdts iFisuE l),
wh.E the fenrles *cavd€ a neady foned
brood ch@b{ in lhe hal Dd lry . single egg
in n. In f.vouabl. rit!.tions in A&ica dd
rldia, b.thouen ca be s mn.lou ed
efficien! thrt th.y can €hde a .dw pad inle$

Thc lenale pracopnd bedles dig tun,
nelr dd thc hales brins duis f6n tie pad
dd pds it to then. Ir L prosdsiydy foned
by the fcnales into f.lls of vuious s[.ps
according to th. epe.i6. Each bdl inended for
blood [d a.[dbd (!icu!c 4) .xcavacd irto
it fd a sinsle egg is ldd in thi. clulcr, Thc
nuhb.. of brood bdls in a sinsie n6r mad.
undcr or nes a co{pad by one fenale n.y
yary fion 1 !o 15, accordins ro tle speciesand
the intcnsity of compeiition for the dung.

Prracoprids de prob.bly les dcpendei!
rhd t.l.coprids otr suitable w.ath.r, b.inglc$
df.d.d hy rain or dryins of ii'e sulf.cc qu$
of th. pad. They &e by fr rlc dost inporant
cbs of dug disp*s*. ld iltey e sldom
leen bt tlte c6!a.l obseder. The ligns of their
huryins acti"iries, whicl ^hr-. long ben
Fcosu.d by entonoloeidi' ", are the push
ups of loii tha! rhe fen:les tnng up to ih.
slrtrce in and roud the droppings.

Conp.tition bct{e.n bedles of both
d.$B ir often quite 6{cc. A! ir peak I ldge



.ow Fad may torauy disappea! eithin lhree or
lou hou6, drough usually n irt$ one of rwo
dayi. Paracoprids nayalso hnvc !o conpelo for
runnclling and ne$inB sprce bclow srourd, tur
ine btrli roling Irbirs oa rhe releco!ids larsely
5rve them fron rhis presure

The endocoprids are mon a.live during
the dry rson or vften o,hd cop,ids ar.
inictiv. throush other ie:sons. Ther rhus
escape sevdc .onpdilion. By lunnelling
rhro4l rAe dlnsand excavarins cL.nb.$ ir
to r.aive their.lurcn ofLrood b,lls iFi&l( lr,

rhc adu r s* n coijuea
encded lbl rhe ess hdch* in 2 od 15 dav: I rhe bd lc). as t feeds r

h3 bofiom ol lho b,| {d)
rnhq hro a youne 3du r re)

F @;a



tlet w..Lcn th. p.ds o.l
disinteglation .! tle beginniry
s.6on. rhis berenis ti. nurh of
thrt comnoc* .r lhar dm..

Reproduction and life span
- As insecB go, dng bectL! u .o! prclifr

b'eedctu. The nMb.n of eg$ lad rc
rc l . t i ,e l l  low"  ' ' ,  bur  rh i r  n  compenqred
for by !1. maiculous poi,ionirg dd brood
&6 th* .isuru lhe lndival of a hish
prcpoaion of the offsprine. The ihber of
eggs laid per femrl. lif.tin. vdies fron specie3
to rp.cies, sohe l2y s f.w.s 2s; othcs, Iike
nE Aftc{siah onthoph.gu gu.liz rhd is now
so wi&sprad itr thc A!$slian ropics, nay Iay

T[e irrgt copri& serer.Iy ]iv.longer md
lay f.Er.ggs th.n tle mdiun (1c25 nn) or
tll. rnald (1.$ ihe 10 nh) species- For

L e:rnple, rhe Lrss spe.i.s slci tr tios ofrlr
A.nen copis aA. Feuoeopdt cu live though
three !.6oN (214 yert and hr:one 50 io 80
cggs, sihildy, il. fenais of the iug* bal
roli65, lik. Sc,ra6@/r and K,r.?€r spccies, hay
livc up !o tm reds, Eodlcing froo abolt 5 to
25 esss per s.2so.". On rlE other [&d, the
smaler orilo!',qqr sFcies produce fron 80
to 200 eggs duin! dEn 34 nonth lfetine.
cop.id.€gs cone in a eidc rdg. ofiir.s, Sonc
r l.* thfl r niUio.hc in dim.rcr, .,g rhe
Au**i2n ortl,.p/asr tl,d,et tuiri6rltrs .re
anong rh. larae* insec! .ssr in rhe wond, e.s.
th. Aflicr Helicoprn anden,ri, wbce eggs

physicat and biotic
rsqutrements

Ap.t lion having preferebc.s for ccrtain types
of dung, coprids also havc specific climatjc and
.rl2Fhic r.guicocns, e.& for exeenB and
mcans ol lenp.ratu'c, for anounts and
dttibnrion of rrinfall, for typcs of rcil, and for
*8.!ation foro.lions, Thcse factos shape th.
di*ribution pasern .nd rmge ofercb speciei
Muy rpecics *e adapted to dopicat or
t.mp.r.r. clinat.3. Mmy lEve fairty natuw
tnns of tolerrnc. of tcmpenture md rainfal
A fe* hrve reDrL:bly wide tolerabc.s and
hnEes, a,g. Eeti..opti\ hanadry4, whi.h i
found froh drc ehpdrc aE3s ofsourh Africa
(500nn Binfrll) to the equdon.l highlmds of
entrrl africa (5000 nh rini.I).

sone sp4ies d. contnied ro vdy sndl
geognphical r.*, e.g' ,cveri A!$rdir.
species of o toptu sr, *lich re fotnd oilv
on tlc Atherton TabLlmdai ad. ott*s, su"h
a a&it Lbtit, Liatongut f,ilitun and
E oaitice ts iktemedius, occ
ou5 u.as oa Af!ic1, &d pa*s of louth.rn
Europe ed &abia. Otthophagrs gEAk is
egldly d lone in no* p2ds of Africa .nd
Ar$ia, I.di., $rl sou!h-.:* A,ia. and hj
adepicd 30 well to n.w e.vilonm.ns in H2wrii
ed Aus&a.lil s4ptur rrzelfen is fouid in
Nodh Afriq, $utl'.rn rd ccn*ll Europ.,
A,ir Minor, K.!hnir, Clina, and Kor.r.

Howevs, .bo!t a h.f of a[ !h. speci* of
durg beerles & found in tn. *opicJ an.l
subrropicd b.lB of Aari.a and Asia, where lhe
irinfal is over 1000 hn. A few sDch 6
onthophaus a|qlnia r. .e*rid.d ro des.d
reas wh.re lllc ninf.ll L.liatic ard les rAan



S€asonal distribution

Mo* sp.cica, .v.n those wiih the exrcn.ly
wide rrg.s of disuiburion qloted abovc, r.
not unitormly dispcs.d througirout ther rrnge.
Rathei, they:re distriburedin: n6aic par.rn
rhar is influenced by clinatic fados, soii .nd
veg.ration types Their occurlnce, lciivity,
and .bundue a.c tuther inlluenced by
seasonai variations in tcnp.r.tuE aid Binfal,

Fo! lhen norn2l duns bnrial 2ctivity th.y
€qune rcronabL noist soilfore6e of diggn€,
and temperatures witldn rL. 1s-40oc ranga, In
rhc ropi.r and subropics Africr, p.eL
acrivit) is lcach.d ioon aater tle onsei ofthc
rain5 and is su*aincd tor ney we.ks or
monlhs. In !.hperaie rreas, iLc inc!.asc in loil
dd an tehper,turcr in lpring is probrblt the
6cror &iggelins high dung beede &riviry.

Th.ro i! also a lot of differcnce in ihc
nunb.6 rnd vaiety oisp.cies to be found d
one sire thrcughout rhe y.ai, tn boti rh.
nopics an.l tehlcrare ar.as u carly spring, a
mid{unmer, 2nd rn .utlmn faur can be
recognized wilhih one 2re2. Thn b*ic grouping
cn be luslw nodificd br thc appear.ncc of
the progeny ofrhe spiing falna in lle strnner
or autumn, These springautunn progeny,
hdwev$, seldon tr.o<I, blr oleRinter 2s
rdults. Howcv.i rher do bury dung o! shrcdn

vithin one 5.6on lhcrc Dry be lron on.
to svtral geneirionr, adordi4 to the sp.ci.s.
rn lhe hopi.s, o. sdsl& cd dev.lop troh
beede ro bcetle in 23 dlys, and nay l&ve four
or five g.nerutions in a sdon. Ar lhe orirei
c$rene rhk re speci.s, liLc !om. Afnc
o,irs"'. or ihc €urop.h crna"ris t'lrjle.
thf nced ar le4t 13 north3 fo! ore complck

lluciultions in se{anal conditionr fron
yerr ro ye2r ai rny or. sitc may r. l. in
cc(ain speciq b.ins v.iy abunddr in one y.t,
yet scrrce in the followinS r.d.

Narrrat snemiec
Unlik. most otiur groups of in!.c$, coprids
n.v. iew recorded natlral insect eEni.i $c[
.s parsitic wsps .nd flies. Par$iric nites dd
nem:todes n.y be of soqe inporhnce.
Midohirl di:c.sc!. d!. to vi!ai,. brcErial, or
funsaL inL*arions, hrv. rcv.rbeen otFiv.dto
rerh lpizootic propo ions, This is oa Slear
adrrtag. to rhE heerLs It i. of .ven nor.
adv t4. b th. Fojed, b.ca!& under mss
proptation in .ong.$ed qr-anrin. con-
diiions, a virulent miqo-org.nisn could wiF.
o!! entire culrur.r in I hlftcr of a few drys.
AltlougL aungi, erpeci.ut the lhiguitous
B.tuletia beidq nav. ott a b..n ob$red !o
dr& l.wa., pupae, rd rdults, ihenunbeiof
inle.ted individlab has Leen v..r fev,
Pro6ably th. funsal nf.nations that w.rc s..n
w.rc second.ly invasions of@pri.l cedave$.

Predato*, b6th v.d.b.r!e dd inveaa,
hr{e, de, perhaps, lhe no$ wid.spr.ad
.ncni.s oa dlrg b*d6, In A&ica moLs.
Dongooscs, ne.rk.rs, 'nd Fcrds hav. b@n
$rn dev.uting duns beerl6, Dlrlns thc winr.i
oi .1. liglvdd oa iouthern africa it is
cohnor tor nc*s of .he l.rgc tzli.op'n
sp.ci.s to be exovai.dby thcse padro6, vlb
cnck open thc huce hrcod balk 2nd *i rh.

lndr als rals ih.n tol| Njmy sp.cies,
sucA d the lornbills, rock ball iollen during
th. d2y, dd otk$, such a. owk, .lo 3o at
night. Flocls of guinea fowl otr.n fe.d on
b..tles in dune pds in Afric., and sev.lal



specie of ibis L1ft heen obt.d.d to do F in
both Afrb dd Astalia Liz$ds md tods
rl$ e2t dung b..d.r. Non. of thoe ped.tco
seens b lose a saious t[reat to uy spccr ot

"h. rpi&s &d slilsids th.i iav.
$merimcs !..n seen rsthng dung beeites {e
prob.blt d.n Ls inpoddi In d@e !2& on
th. otla hn.l, th. pt d&iotrs $rphylinid rnd
hi3!.ria be.ti.s t .ly sc.L otrt coPn.L md
fi-l rheir u,clsotized dcd lo gril &e$ b
th€ soft intelnal org&s. !,rg. hi$erid be.rlc,
h1v. br.n seen f.e&ng or o'drophaiu sEeUa,
or on evcn lrrg* !in&, slcl :s copro spp-
Suphylini&. on lhe oAd hT4 dtnly .ita&
!h. s@Is L.dlc! {1-8 nn), ed o'1y a tiv
,p.ci.s re large enowh to prey o. dung
b.edes, On. Nc[ sp.cies i: rh. 20 nm l2iry
Eru 'tnirr, vhi.h occls in prc ol Europe.

Apd trom a lcw species ol bnds,
m{,upirb rnd tzard!, dd thc innod!@d aor,
A$t.li. Lrs feftr dd L$.ggressive pGdaroi!
fi$ tlose ih Aftica, Tlu tL.E $eft !o b. no
ssioli biologrc.r tlEat to inttoduced dlns
b.dles, wilh tlte positL cxception .f pE_
&iion by tL€ d. !o.d, B'to Mr"r. Tn6.
Lrge to:tLs wd. intoduad fton Soutl
Anenca via Hawln in th. .tly 1930's dd
rcled.d in thc d. ficldr ofN.dh Qu.c'd&d.
Tl. hlv. alrc.dt spr.ad &ng m 1800 tm
(oxiJ-nrip * fd routh s northed N.wSouih
w:lB''. lnkodtrc.d onginauy b controL
rcori'Gsiiry b.dl$ of slgr cdq d obj..tivc
wLicl Fems lnlit.ly to be etiewd, the tods
Lrv. become pr.drtos on noxious dd
bdeff.ia1irs.c$, incbding dutg beetles Since
rrE intoduccd b.ab o. seelh b.ctre
.srablished 21ong tle Qu..nslrd coas, n h$
f!.qlcntly b.cn repo&d rha! tll. toa& hav.
edop!.d 2 nev habni th.! th.y sii on or rrotrd
fEsl cow pds at nid! rd ;erccpt la$.
'gEbds of in.oni!6 o. gdel,!. D&ections
hive shom that tle strt of a road nly contd'
trp ro 30 be.tles at I !inc, 6ut it is not lmoM
vhether n.& 6f?iis ri"e rre t*.n d.ily

DusL flyins sFcies, $ch d O, jd.lL,
$€n to fae th. sreabn !ist, for th.y
sddtaL ih.t hain dispdral fliglBj!* * the
iihe wh.n tle b.ds aa €nerging to for.g.. I^,
patldocb, aw:y fton sit6 of due conen:-
ftations (e.e koudr pdhs, caltl. crnF) th.
cldcer oa tox,ls locting fi.sh dug p.ds r.
r.d!ed. At tll. nohent liKe L lnde
po$ibility of conblt.ins th. ior& !y uy
econoniql hems, bur ttere is st no cler
evid.lce tbat ihey !e haing r ,.!io$ cffec! oi

I have Eriody consid.re.l ihc pos
:ibiliry, should n be n...$dy, oa t.Ling

tg,jn* Bufo bdti^ls hy
irtoduci4 c.rtab Eeliocopris sp.ci.s tLd ft
too ll8e for tbc toads to swalov, or othes
G&L s Ii. /a8r.nd Ir. l,ma) that wodd
either br.ak their way throlgh tlc body val of
the ro2d, or 1r L.* rupinrc thc *oh.c[ wrll
bcfore dea![ ma olle*iss bcaBte rhe vi$err
with thcir sharp md spiny 1cgs. TLn would, of
coudo, ens!rc th* the iod f:d t*en [n kt

Benelits from
dung beetles

lmproving the soil

In Alrico .nd Aiid coun&i.. qh.rc bovins
&e end.nn th{€ is Nually a Esrile bedh
conpl.ment whnh ra?idly rcnows th.n
&oppings fron tlE soil surface ud in-
.orporaes theh into the son, so .cc.lraiirg
th. rate of cncdNrion of Ntned3 ard
ircEaing .b. prodlctivny of grddu.l .co,

It hs been poinr.d otri rhat, ied
cdb.e, usiazcd pstnrs luv. a ligha
r.quneneri for ilded plosphorns tlr ihose
slazed by do.L". it appar that sone
ntrEien! .ycliry ploce$ is ser up rt htll.r
*ocldng ni.e which ir absent, o! nucl l.s



efficient, i. rneleed o.lishrly srred pe$ures.
This happens i! spir. of ths heavily $o.ked
p$Nres b€comins litt€red with locat con@n-
darions of innobil;.d nutriclbr'� ,

In one €xp.dm.nt in south Africa, dune
beed* retuned ro the ioil ovei 13 !s. or 90
pa cent, of thc fleel nitrcg.n (aid prc-
s@ablr alno$ a[ oftle phdsplods) exdeted
by ea.h rteer during thc slmmer gBzing
**on'", ""d it couid be €xpected tlEt a
conpar.hL dune he€tle f.una wouid do rhc
sme ln Anstrelia. Nu&ients in th. dung
returned i" this my *" nore .eadily ranabte
to rhe plet sroni tl.oush noc" qpid
d.conposition .nd hlnB forn.tion"'. Thc
€ff.ct n co-p!$le wtl,a thc etion of

The uptat€ of ninogen, sulphu, and
phosphorus by plans w* mcdurcd in a
conrrol.d exprimcnt in a Canben gla$'
hou* 

'. rle Esolts (r,hle 1) shovrhd wlee
coprils were :ctirc, the yicLd vd ovd 80 p4
cent hish* thd wlere, in the absence of
beetl4, the dtrng w* Lft lnbuned.

These inprovenenB also occr in pl!
lurcs grazed by l.rge h*bivores, ahhougl
obriourly, in a spotty, nosic-like patt.m. Ir
lhose Africs gldslan& sh*e v6! h.r& of
gue *i1l grze'' rd are aitended by .

nlltitude of dus beedes, iiis self-nuunng
prcce$ ce proc.ed o! s impr.$ivc scale,.nd
helps t sustain csrring .apa.iti$ thar 6 bd
$rpasd only by noden and costly farmbg

Enough h6 b.e! said ro indicate tha! n
inproved p.surcs. the uF of cnemi4l
fcrili'ss, which is senc.ally ncc*ery'"",
could b. effedivdy pplemenEd by.!h.
.divity of drns beetl*. tn bngeldds
uninprowd native p*!u.es - lhe cffccB of .ny
te8um. contibuiions b soit nnroge., plus th.
rloe r.tum ofiutiiens through deconposition
ol dung ad plut d.tnt!s, od the conki

buiion of uline to f"niliry, can also be
supplehenred by th. activity 6f dudg beeds.
To ples theory to its iinit, in either situation,
if the pds of on. sr:zins cow wle alwat!
&opped ii . &ff.r€.t position, rnd if b..tles
ver. aclire .ll the ycs round, tl€n in ten y.as
(or a f.w ye$ Ionger a.co.ding to sone

Tabb r : The yiold or Jap6n6o la.r tops or nnrcqei,
phorphorus.nd.urphur l. pot culru.e (Feteanc6 l0l

arrvaiuesaremeansof tan raplletB {po$) roi.4h s*h3nr

No d!ng, no beriler (contoll 11.5mq 14.9mq
106  10 .3  113

52.3 23.6
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a!iroi""''), e".ry sgee .cntimcke of s
e.a of 0.4 fie€tu.s mul4 .t somc tin. or
orh* be .ffrci.ndy clttiqted dd !d@d at
no cos to tLe grzi.!.

At this point it is de$$le to dlaw
a*carion to thc diffe.enc b€t*en rhe actiotr
of duns beedd .nd of hsoeids, thici hs
often b.en ucd to dispds dung Pa& in
inrelsivelr graz.d pEtur.s. T[e val!€ of
ldolts is now iD q{*tiotr, fo! i! hd b.en
slDwn !o r€duce imdi.te plin! yiclds by !P
to 15 p.r cent though nechsical dmagc, .nd
ro irfte.se the d.a of q.zing shunned bI
critle by sp.eadins fteth dlng ovd a nuch
wi&r aea than tlEt .ov.red by the origind
pd6 ? . nmowins i. esentialy "rperlicirl. od

-has littl€ cultivating effect on lnploughed soil

By contast, th. action of dung bcetlcs
do.s not &ruse th€ plds 2t a[, and tne nPid
aaoy.l of ftcsh dung reducF the need !o shul
any aea for long. TLc tdmeUing Prode*
effectivc, cunlldie .nltivation ofile soil.

As suegst d .h.wlde", rhe tur.elli"g
of pdacoprid beed* should inprove th.
physic.l condition of lhe loil by incorPohting
org.ric n.tte!, ud by l.irying the son of
d*pd laleh (n6ily &on 10to 30cm dePtl)
to tl'e sufa.€ w}.!c it cd cou ptaat detftB
ti,ai l" igaoleA by tL. be"des, ud so speed its
6@rpo..tion i"io tlE soil. This p.oce$ slould

-also inp.oe th. aeration, fii.bility, *atd
pen+rability, ud utI $cl<ltns capacity of the
urfre Ly*s of tlt soil, and in ttis hc
conpdabl. in effdd with !h. elk of c.rrain
qrthmrnssin sone .lanp pst!.es in tcn_

FIsure 5: Th. ey in which rhs b
@. inpdvg ..Etion, wr p6m.sbllhy, a.d wtur
hordia ep€city or $lh is illudr@d by rho cul6of
on. bb.dory .xporih.nr. Tho b.sd6 ls pla6d
dhn duns on th. iudd ot sil
ro.s dEiBs. piFr. TrF pip.r RE wa.d a*h da{t
Th. €lu6 arc m*i! of bn riF. "wirh b.dl6' .nd
liB Di6 withour
Fddion ircm*d i. rho "wit

i

E

3
a
E

B
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HoweYer, the s[rlLMe$ ol iohe
AustElie soils pss prohiems. Deep ilE
elins b.€d* thd hury lheir dnns b.Is vdy
&cp n.y pl&c th.m out of €a.h of
sh.llowjodtins p$rw ?iors, od th€y may
also fring to thc surf&e $bsoil wlich rculd
h.r. be.n be.ter left do@ bdow.

Alilolg$ tfid. clzins for inprovenent
in soil stucbrc due to thc rcriviries of dune
b.etLs s€m !.don.bte, th€re k only h/ om
spubhhed data to suppor! th.n. ln the
experinen* illustratad in FiguF 5 *v*:l
bEedirg pairs of o. drrrdltr ince*d rh.
v6lum of mer rcquired io ntuBe . lom
typ. soil before mtdlossins orcuned by Iire
tim$ hid€r !h,n in th. conrol5. T[.
percolation r.re in .lo.m wa hdcded by 30
pd d! dd i! a .l*oii bf 20 pe. cst.
Alliough in th€ 6dd ey such imptoveBenb
rcdd 2gain occr in r nosaic, rleir cubuLlivc
b.r.ficial .ffcct on geing land codd be qaib
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FislE 6: The volume or duns btried tJy on.h.phasus seetta )^ sn iBet'ry
rd@d at otu ot thB. dr.slrier I10,20, and 30 pans p$ *mplalon one rirrE
._os.. N. b!.hirio amrq.d trom Eny of rhe madiom 3nd hish dei.ny pads In rhe
smer@nce ms nil, nil,27 and 2.

duis pads conrainins bushrty

how.rer, only 2 thorough icienrific inv$ti
gation can chrify whethei lhn copnd-nne
a$ociaridn is as impodlnt in fly conEol in
catil€ dung as it is known to b. for cedain
c&ion'burying be*les, such 6 the luropean
Nc.'opiods species. rhde beetl* buiy snall
de2d ve(ebrar6 for thcir 1Nc soncwbd s
copridshury dung54. TLc nnes, which rrrive !t
lhs cro$ dbched to tbe .duit bsedes, enbr
rhe blood chambds prepred for the beale
lsae. Here t[ey f.e.l on any blowflt eggs od
magSors with whnh the crdon nay have been
infs&d before buial. Ii the ,b€nce of t[e$
mit.s. th. Ne./,plour taurc could not
3!wive, b.cause th.n food suppll vould be
d*hoyed br rle bbwnl m.ggo.s5'. p*s.t

l owl.dse does not conclnsively d.morsrare
dy such vnd r$ociation betwe.n coprids end
ni&s, but rhc phorest cdnalnly seem ro

Au$ra1i2 hs mdy sp.cies ot mac.
ro.heiid and oiner phor.tic nies rhat 3re
ca*i.d by native dung Leerles, 2.d 2eain onlt
fudhd rsu.h vill rcveal wlat, if dy,

rednction coincided witt extremely dry con-
ditions, rtd tbe low*ed ntrnbss w*e not
ndnrain..l for lbc re*ofthcs.ason nor durins

Thde *chs, th6EfoE, to be some
diff*.nce b*wen tlre inp.ci of tie bedies in
HaMn 2nd Ausnalia. One reason har h. ilat
.edr; meso*irmJtid mnes, whi.fr rft usu:Uy
.ened by  .op ;d ! " r0  "6 .  w.R quatundned
olr of Auslrdia hee bclow) boi prob,bly
accompdi.d bc.d€s of the same spccies into
Hamii, wlere the qremtine precautiors
muld not hrve .xdu&d th.n. ah6. mn6
clins to rle bedles and k iiem x nds of
eanspot. Thcy nay close to .hc beed.s in the
duns, od some infest then as soo! as thcy
show sisnr of lda'ing in r.ar.h ofa f'ah pad.
Tlrorgh tlis phoretic 2soci2tion, such nit s

s.in &ee -e$ b iew $e.4 of f6od wlich
emprise?rendode wmms, fly e985, .nd $n,ll's'"

'  
Ir n l<n6n ilat s.fte h^.ro.hcli.l nnes

r..ff€.tiv€ prcdatoB on ho!"e n/ esg"' r !h.t
de ldd in tuny*d nanrre. A. tih $age,



Fly control

H:Eii{ dtonologists wE t[. fts. to rry
copddi for th. conbol of dusbE..lile fU6,
such $ rh. bl@d4ud(ils honfly of cetdc
E@^arobia iftitm inida,7h. rtEhpt b.E:n
somd the tum of t[e ccnturyr ! t 5 4r. B; it
ws oniy durirs the 1950t rhrt !h. Hawdios
inpoed tedles fion Ai:i.1 ed cerlon fo!
the .de pupoF, Among tne inpoft rd o,

Thc potc*ial of coprids to con*ol flics
'6 nor nesurcd gluiirariv.ly undl 1966
(y[d, on rh. irtdd of Hamn, I cond!.ted
soft investis.tio$, th. leqni' of *t'i.h wil le

:pubbh.d shoidy). T[cn, at P!:to, Hrwii s
experiment sas crried out in d op.n p$!uE
rnd i! $ronndins heaeily Moded p.fr" w[*.
caftL &guL.ly sh.l&r.d ftom th. midd.y
t6pic.1 lc.t. tn bott! sitution!, f.esl cow p.{t
vee exlosd to ovipNition by flies dd io
colonization by dung bc*lcs. Thc control pr&
werc covcred with a fly scrcca to crcludc tlla
b..d* .ltd thc fli* b.d ovipodtcd. Thc fou
sp..i€s of copri& tht lrd est$lish€d in the
te. *ft L. dilita* ed o. gecila, bolh ion
Afri.a, ed O, ince@t id Copit incedvs

Th. ..sults (Figuc 7) wd. cLr-cut.

. Ninetr 3ir per .dt f.w.! fiia endg.d from
'' 

p.ib in the open pstu€ ihd &6n tlE
con rp.nding controls. In tlc hcavily wodcd
.q ll€ rd@bg. M only 21 per..nt. Th.
di3pdty b.tw.n tb. iwo sitedds eehed to
be du. ro tl. f.ilw. of a s@ell4 5d L.
ailitdll b .olonize th. pa& und* th. i&es.
rle rwo Mdic& sFcies colu bur le$ rls
h.lf of !h. pa& .ltopp.d und* th. rr.*,
whde* in th€ opd p6tu€ a[ pr& *e
bdded wiihin 3G36 hoN.

Alloud o sdeiL m cl.dy . vert
e{6&rt sp.ctu ir thc op.n, tle r.a $ ered
3 a wing th.t onc o: t{o !i Lq of h..tlei
how.r dceu.ni, ceo! 6e fli.d npon to
aclieft tobl duns disp*s,I, od rhar ir nay b.

nee$aly to fliid !p . snall 1.!u .orsisting
of a conpl* of at l*t wwral .f6cicnt sp.ci.6.

Th.e samiid EnI6 r.E later cd-
6n.d ad .*ndcd in laloFtorr .rp.nhenb
in c.!b.n. in wlich o d€!. .qt rlb'
Astnlis bshfll' n 6a @t'dis'tu ftrc the

ln rlae.rp€:in.nrs (Fig!r.6) rh. ry.ed
of .Iuc bui.l, which .t a gt.! tcn'pc!.hr.c is
a ..flcction of b..tle den,ity, ws tlc cruci.l

wlen popuLlioa e.re of th. ordd of 20
beelt.r pr iitr. of du8, crft. €ow p.ds wer.
fngmc"tcd nd bund witli" 30 to 40 10!6,
dd tL. n@ls of buMics €ncging i€duccd
by 80.o 100 per ccnt. Mobvd, thde rhr did
cmcls. w n.ll dd stui.4 od l'd.
alrnost or conplctcly infenile6a .

Since no t2c* of{y.ggs.r Lfrae d. to

b. foud in th. brood halls bui.d br ihe
b..d.!, it is pr.sn d th:t ih.y are d*troyed
dcirg th ehbor.tc ploceses of cofthucting
b.lL, or die ir th. ulivoubL remrils of the
pil No! hTr .ggs dd ld@ b..r found in
r@d b.lb, ttoud t[.& r.c.iv. Ls n*icllouJ
art nriotr. lt s.m. likdy th.fih. {ew fli.r rhri
do .Eag. 'E.g. to complet. th.ir L.dins in
sndl fhgn.ltr of .hng thrt vde n.gLcted bt

Foloeing tlc rel€r. of o se.lh t\
north Qu..tul,nd (s. bdow) . hsied
rcductior in $un.Lnc. of buffrlo fltu dd
oth.r dury-bre.dilg ni.s rs '"por.d' "" 'u,

.lp€ci.lty in tlc TowBvill. r.a. sow*. th.

13



relrtionship devdops beiw.cn thac olganisEs
and intodtftd dunc bedl.s in AEt.Ia, dd
wbeth.r delberate introd!.tiotu oa Africr
nncs wili reatr.. the pe$ srius of dunr

Perhrps the no$ c o nvincing .videnc. fo!
th. viial rolc tLat . copnd farna cu pley ln
srppre$ing dunc br..ding nj.s ws obi.ined
tron a Eeld experii.ent cried olt ner
Prctoria, sourh Atri.a, Thc Esulls (FigtrE 7l
supplenent thos. rccorded in cI6e*i rd

Havaii, The gr..test impid on fly nunbds wG

obbincd non pxds thr kr. elposed to the
tulL conplehcnt oathe local dng beede fauna,
A iotal of 25 spccies (6 rns4 Enoved.l
pads i' no ndretlan 24 hou6,.nd rcduced the
numb*s ot r'lies energing by an average ot 98

The three expe.inents shov that dung
batl* cai contrcl s6ne dung-br..d1ns iliA
This ray be wh1 fries tha! bie.d in sttle
droppings *c elaiively scarce in Afnca. For
example, rherc is .n Afri(n fly so doslt
rel2ted to lhe Ausralian bulny thrt n can
ilb! breed with itsr. y* it is '-dy *
abund.ni in Africa as ns sibling L in Au$r.Ia.
rlBe re also icvdal spccies of bloodslctiig
tues in Africl tlat are dosir relaEd to tb.
sdllnoublcsonc buffJo ny in A!$nlia, but
thsy are of little .onsequence to oinral
hub..dry. The rehdve ercq of th6c lis
lhroughout Afric. nisht be dhibu&d No ihe
fre+ent dippils of c.ttle b coniiol dne*+
'bcfing ticts. Hov€v{, $.h chcmnal control
G pracrised only in i,t.nev.ly ldmcd 1r*s.
rhe rdse c.ttle .nd thos of tle sn,ll villasc

.xporim.n6 rhar ilunEre tha
bydungb€dk ' re ledon6

.owp6dr praed t* opin

or b.dr. nom M.iico Nr. .rnvr, rnd lhoi in B

pijpu ation. ofa rew$ere5 pp,e
thoconro Fd3 in

du€ ro rh. elJic.ni dlne

a
I
I

$

i
E
E

t i  Br
I 6  E E
E E  E .

fanss Dd hqdsn.n a.. $ldon or neve

Diltinction mu$ be nrde bdwcen flis
wlncl be.d in fresh dropping, of srazing
htrbivores, and the syranlhropic o. lith l);s
tlrat frcquer! dd breed il rubbisL dunps,
eicr.ta, and otn.r so*s of orgoic wa$c thit
@umulate in add around unsarnary hibi
btions. cop.i& ilo noi frequ.nt su.h ln-
qtions, but condio tlen artcrtions to fr€sh

In tf,e unsmtuly periiomestic sit-
n2tio4, fLLh nies are conplet€ly nnhiidererl
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Ofganization ol
the project

Objoctivd'

lsgs or lrvae of sone srongylhc worns thet
r. inre*intrl pesites of liv*rocl rc de
golit d in the dlng of th.n ho$s, Thc co,p.rb
th., act s in€ub.tos utrtil th. yourg wons
derclop inio theii rdiv. *ag. and diep.ne onro
'h: 

:,ii:lid"c srs to rcin..cr s!@irg

coni.ol oa th$e wo'ns by rapid dms
disposal br copri.L ea ft$ d.nd*ned
cxpcrincatally in south AEica, w[*e tfie
adility of. compLx of.i I.*t 20 rpec'* of
copids in .ow .lung produc.d .n averate
Fdd.rion of 85 p*.ent ofinfcctive worms on
p*ru'c"'". tn Autalian .rp.rim.nB wirb
c.ptive populatiotr3 of th. AftrAid oe
thophdta geev., infective lad& wcE
r.de.d by flon 50 ptr c.nt oD irigaed

Potu€r,.to 93 rq ceri on rcn irigai.d

sh.ep worm cd allo be rcdu@d by
dlng bcetle aclivity. TI. eggs .nd rhe
ensharh€d l.fr€ of thc nall tasiric won,
He oach6 conbfits, eerc dcsiroyed by th!
.cr*iq of th. nltive bc*le, o. artuli.'e.
TheE is also rome evi.lence th.r th. nouih-
prB of.dug b.dL Lne en dcsooy eggs arl

The oa*dl aih of the Au$Eli.n dung b.dle

P|ojed is to es.bltsh a bovin. dus b.dl.
falna on the A6Eiin hairJand sd in
rasmdia. This vill he done 5y seleding I .dg.
o{ copri& fro- mong the thoussdr of,pecies
foud in A6ica, Eu.op., and Asia,

The eLctior sratesr is to ssemble
ninifrund of hidlr effrci.nr spccies for every
majo. clinlti. *ea of th. Au$laiirn conrinent,
including th€ rolics, sulriopiG, a"d tcnpqrr"
Tas. TI| sp.cies $Leded for erci ra will be
cdad:pled es tu s posiblei thar is, in then
adivili$ rh.y will conplenot ore eoths,

The vord dinif2nm is usd htre to reG!
io. conbination ofrpecier thd villbe sleded
fiom th. aday of the conpLie f.una o{ a
r.gion ov.scrs. rhe .odponeds of elch
ninif.ul nust be ecologicauy compatible ro
fhieve lhe mo* ef6.i.it duns dispos.l
pGsibie in t€rms ofsp.ed, quantity dispeded,
md esoEl duralion ofetivity. Furlherhore,
orch ninifrma shodd hav. a po&,ijal fo!
duns dispos.l, du.ing p..k *a$nat pddods,
slch that pads aG di3pasd in no nore tlE 48

Ir is inEnded ild.acl niniLunashould
!e structu.d in rh. ene fashion * $e
conpktc f.una froh siich i! is d.avn. In
conri&riss *tuctu€, tlE coprid fauna of u
arer ; viev.d as consistl.g of a hetar.hy oa.
fev cehtal or key*on. speci.s of major
imporlrnc., sonc se@ndaty species to con
tdbuE veiy ndeii.l snpplemcnlary activiry,
and :. rr2y oa rcdary feci.r, of ]e*er
imlort,nce. Minif$rs arc ro be usenhiedby
seledids the oubtrding ncnbds f,oh .ach
bnlt oi rhe heirdcly froq each fanna.
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Tn. pld for rh. fisr Gw tedr ** to
telte iD Africa md India A ndy c.nrJ
species a po$ible, wirh tll..nphdison sp..i.r
suaed ro s ndy climlic -.rs 2s !o$ibl., so
as to g.t .he Ausreli.n progr.h un&r *1y.

It wa 1$uE.d rh.r tle ..!ly scognirion
of sp.cies luving I por.nrirly c.nBrl roL in
!h. Oid wo.ld wuld bc r.l.tiv.ly .6y, &d
thar, onc. this w$ don , $d rhe sp.d.r wde
ianspo*cd to Asntia, 016.r sp€i.i could b.
sl.ct.d ro supplee.nt ilrcn,

on rhe hsis of th. idou ecoioey and
di$riburion Fr.rn of $e Aubalis dd
llrop.D .oprid f.""*" n" "6. 

it w es-
tinded th:t pcrhrps a nany d 160 sp.ci.3
would be n.cdcd in Ausi.li., such an rr2y of
b..d.s could provid. a good co€rag. iion !h.
d.si or $ni-d6en condiriotu of enhl
Au*rdil to ill. high rainf2l r.$ of no*L
Q&elsland, ed &on rhe cou ligu.nd rr.r!
oa Tasn&ia to the sopicat lovl$ds arcund

A pojcd with s$h conp.ehensiv.
objedivc codd only b. opetated on m
int.rconrlnental b$'!i wirl I cenft. in A!*r:li2

d anothcr ove$e$. An operrtiori.lcen&! fo.
the Auiralian proSrm wd set upduring1964
3t th. headquden of th. CSrRO Divjjion of
Enromology in Ca.b.ra, Foi the ovese6
pio8nn 1 r.,.dch and coU.ction c.n&. wls
.$abiilhed in 1970, .! Preroria, South Afiica,
witl the coop.ration of the pLnt proreciion

A priial solulion to the piobt.m ws
offe!.d by tll. HrwdD kldds, wl,tr. o.
geelh *s 6roly ehblished. TL. only pamsir.
or dis.a* of*ocliornan in H,Rii that ir not
.l!.ady pEs.nr in Au$r.li. tu the gi2nr liv*
l:ik , Fbcioh sirdtea, whih i'4.$ .lrt]. in
ur or dlBhy ,iru*ions, rnv.{karions in
Hlwd sioved, tow*.r, thlt o. !d.lL rd
orhd dlne b*d. spans r[en p($nr in $.
idands could nor ine.s tule .ggs lhd had
beeb mix.d into dung, tfie egss ver. roo larse
to survive rh. Gn. nindinc acrion of !b.
u".tt.t -"*t'p.*"'i M.."ivd. rh. bFtls
lrd shown 'o .dv*s. fe1tur.r of any hnd
dudng rl'e eisht y.rs sinc. rhen .nablishh., t
in th. H2wdis iddds. T[q rhe islDds
oltded a ef. 'ource f6r laun.hing the proj.c!,
.nd dn.ct inport.rion of aduh bc.des into
Austalia wl conn.nced in.rly 1966,

Lrg. $o.ls of o. ldellc wcr. h.ld i,
gu{{!ine in canbeft ..d kepr under
obs.F.tion p..pr.tory ro r.le6e, tt w6 soon
dis.ok4d t[{ !ll. beils ue infdEd with
suppo$dlt hmf;l pyeboiid rit.s, L.rg.
nMb6s oa rh6. ninuh nit* wd. dinrjng ty
rh.ir nouthp4 to rh. sofr inner suflc$ oa
th. hrd wins .,es of rhe beetLr, rnd th.r.
lrd .sc.ped tI. cdcid.l povd.! apptied in

In vi.w of !Li. 6ndins, mr .ve, rtr
H:weii.n irlu& .ould be corsid.r.d a rfe

Al!i.u86 'r :pFEd msi uii,kdy [Fr dqrs
bc.tks codd b.con. pe$s in Au$aljr rhsc
wa rl'e posdbi.'iry ihat, along wilh lte rduh
b..tt s, wolld coo. such fellow elvctl.s .r
nn.s :nd rhabdnid n.nlroder or, wo.se *ilt,
Pltho3.nic orsdisn! $c[ rs thc drus rh.t
c.u$ foot sd-nouin discrse of bovines6r.
Dir.ci inport{ion of b..tl.s inlo Au*ralia
fron Atrica or &ia vaq tll.rcfoE, not feasible,
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$!rce of dug b*tls fo. Au*alia, Field
c']lected O, g@elh we, thdcfore, ievd
..l.aed in Au*rala, ltu!.ad, srocks for rel.se
were bled in tlc inscctdy unda conditions
t!.t pr.ch&d ihc nites froh inf6rins thc
A!*rdin gone..tions. dd re$rch w6 com-
menced on mcthods of inpodng tlat vould
cntnely .lisinat. th. rnks of introdD.ing dy
prAiies 2nd pathog.ns of mer, bedles and

The ndhod dewloprd invoh.d rhe
surfac{icriliz.rion ovdsas of tft hedl. €ee'
in 3 pcr .ent {ornali! solurion for thr..
nintrEs h.for despltctl. ln Csb.n4 these
.8ss w.rc then implanted into aviries ir dung
balk tid ludenhsbeen hddma& fron dnng
oollected ln canbq.a, or hd be€n renord
Irom spccially maintained cultnEs ofbrceding
dung bedles ln th*c balL tie .sgs dev.lopcd
through to dlhbedle.

h thc ovcscs progran the$ ne.sures
h.vc iow l4n mr& {en no.e rl8orcu. The
prcccdue hefore rbe .ggs de dispdched !.
Arstrzlia de eEied ou! i, l sp.cially deligned
rnd equipped n rilizing rcon. Th. sur
tuFst .iliz€d eggs re pl.c.d n sifrcd dd
danp.ned peat no$ flon sreriliz.d sroctr
froh audali.. The mo$ i rlen prked jn

s,red conraiocs ud dsparhcd to clnbdra.
Thus, on@ the copdd esss Ir€ been
surface stedlized in Pretoria, tley are jn conr.c!
onlr with *eiile ntrids of Au$i.liar 6icin
lk;lehout rh.n 3chou tr 

'iouhey 
10

canhera- On .rnvd at the qu{&rinc lahoa-
t.ry, th. egg! aE inplanted into snir.bly st.d
dlns bals, eiih{ hod n.de or raken fron
cultuas ofdonor bcdl.6.

Tlese strid safetr heasEs h.v. prov.d
!o be eff€ctive, yet have .ot !o end.iseredil,c
viability of tlE €ggs of m$t rpecies a te
jc$i'dis h pLnation. with ftodilic.tion
to slit prticul2r species, tlle netlod op.u thc
v.y to rhe sfe jnpo*ation of. vide vdety of
dmg b.edes, nrespecrivc of rh€i seosrrphic

The pilot beetle

In the Afro-Asian k.de. O, ldellz, which nly
bc considered to ftave expericnced eishr yern
6f nalural qud tin. sincc its.sdlishDent in
Hlwdi, Ausralia grined an cr.€lieni bedlc to
us for tle devdopn. ofrh4echniques, and
pdfornnce ol biolosicar studi$ thd Er
!.quir.d as . bdis for subs.qu.nt inro

These dudi.r cn.onprsed rlle fccding
rd ne$ing behiviou, rcproducijon, lifc cyclc,
vsiou6 nethods of ess{EnU:riion, and, aborc
all, E.hniqus of r&sphihtion of thc ocsr
flom the nrdn?l brood bals i'b othes.
Metho& of nas propagat'on rnd oflarge s,re
beti. relede .Lo iad ro be devcloped and pur
to practicrl rc$. I'2l1tb€se re sp.crt, o, reella
seryed the Froject wc[. TLe .xperien.e grined
B rhen expardcd to indude sk,3i other
copndspeciesako inEoduccd fron Hawaii, and
ws .ho appled in Fd to the predrcious

R.ference should pcrhaps be hade lere
to rhc inhoducrion of pred.ciols hjrrerid
beettes !o conplenen. rhe copnd: in iLe
contiol of dr.g breeding nies. Hiterids re
shiny bedhs, mo*ly blacl, and rmgins fton
2-15 nn ia l.hgtb. They de ndu.rly *nadcd
to hrny hnds of rorting organic nrbr, whde
they pry on rhe innatrre *ag., of nics or

It wd tl'ougnt rr fi*! thar coFopliljc
hBr.ridi .ould b. u!eful :genh rn supp.esins
the 0y hryr. id cos P3&, .speculy rr r,mcs
vhd dun8burying bl. .opri& is ;du@d by
sleli of d.ought. Hi*erids de les sersitive
tn& coprid5 ro the 1ev.l of $il noistur.,
lecau$ their rhol. life cycle iaL4 place insidc
tlle dung pad, o. ar ihe i.terfac. of dung and
soil w!ic[ ir suficnndy hoisbnedly thc pd,
This moishe, jn f&t, nay .xlend !o a dcprh
or lbotrt 2 cm. :nd ir provi&s a zone of
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Januart 30, 1968 was a red leftcr day in rle
pro8.an. Then lhe 6s! *o.hs of lhe
bovineduns be.de, o. sdelld, to b.rcl.asdiD
Alsmlia werc dild'bukd a! ransdown, n.ar
Toensviue. ln the @xt few y.* . fudlr
300,000 o, gzelid were retee.doi sit*abou!
100 kh rpdt, ai vere mey lhouends ofthc
oths Hlwanan species Ga TabL 2).

Dtnn8 dE &st rainy s6or .fer lhe
fi^! reler$, rive sp..is w*. .ccov.red in lhe

condnioned soil whd€ the b*d* can p6s

Ar it turn.d out, ydy Urlc scc$
folow.d the inhoduction and r.lcas. of
hi!€rids Gee Table! 2 ard 3),_nd ddubh roe
thout thcn v?he in Fiji'. A cdtinued
proeBm sened unju$ified, rnd inrodrdiois
we!. disconrinued in 1971.

The diffe!.n! bEeding habits ofthe few
species olbeedes fron Hawin provided.basis
aor eeolvl.s flcxible hetiods!h* w*e to $ruc
in handli.g lhe wide variery of b*des to be
introduced ltter flom Afrnr and.l$vhdd

coaslal de.s of Nolrh Queensland. some of
these sp€cies s?read slowly, but wirlin rwo
s.uons, o. geellr had explod.d in lilrhl
hillioff. h spread at the rrt. ofsone 50 ro 80

ln 
per f:re -d qdickly .ios.d {..e"p"

originrl relesc poins. tr
colonised iwo offsloie islud!, M,sieric kland
and P.In IsLnd, lhat wde rcspedivety 10 rd
30 to lron rh! Quecndmdcoas.

ay April 1970, d rhe end of lhe ttird
raml sqson, o. Aeelh was conii.uoujly
disp.scd and lrmly 4hblish.d ovtr an rea
th* e*ended inldd 120 kn, d nodh and
sourh of row!,ville a to.ai dirhnft of abod
4Oo Lnr ' :66.  !y  June r97 5,  o.  suel t  wx
shbiiihed vntually rhloughour the ropics,
inldd rorghly to lle 5OO nh isohya. a.d n
was atso e:inin8 a foolhold in ec6 tuithq

whcre condirions were frvounble. ehe
.fGct oflhe b.erl,son cowpadsk6 damdic.
In tne Townsvllh rea, be*l€s wde so
fuh.rour that ?rdr disappeared within l dayor

Tlis spe@cula!!uc&$ of o.rdeit gave
Au.tlali.n gnzh* their fid oppoiruiry ro see
whd a dung beetle, eeI rdaped to bovin.
Fds, could do on then psture l{d' O. geetb

T!b|.2 , adtrrt hiderid bedrs.nd dung b..de inkduced frod Hflaii inro q.:rsntine n

1S63
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r B@diis 'ckobbimd rn Frji.
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T:hr. 3 : Hid.dd a^d dun{ b.dl€ ..m r6m alfi6 ro AunElb btuo Ndmb€r 1970 ,'n ausun 1s?5.

onth@har bifudb wqs+

at.gynndtutus 6.bst u'

* 8n€dhs rdk disd ou! inquaBnnra
i.ino cmlt dtus in Fd ot au.hria.



r

e a sp.claculd pafomd 1I|.r n 6.cu.
.sblirtr.d h Au*rali& boih in r.frs of ii3
a!..ny for dus renov.l dd ir! .6iitiB to
Eprodu.. and spre.d. Howd.r, s ilu.k ed in
{E Hieii.n exp.rinenB, aen bed$ like
suelh haee linitations ihd de ihpd.d by
.Nnonncn!.I conditio's. Tkr h.oi th.t o
reelb Nil\ rcr be uifftely efi.cti,. in al
a.5 wi4e it occus (Fi8tue 1o). riheoslld
it wil ieqlle a numb.r of otl.r cfffcienr
sp.cr.s io suppr?hert iis adivi!i.!, or 6[ ih.
g.ps rht nisht ocor in irs distnbtrtion,

The overseas
program

Th. oP.r{iors il AEicl b.gd wirt rt.
e*ablihnent ot hedqudls in pftton. ir
Jnly 1970, Aft* a airi.d srud, of rhe
reratm or the tdonony ad dntuihtion of
the 2,500 or 30 speci.r of coprdj of the OU
world. sppi.mst.d by insp.;rioD of nNub

col.crio. s, r rcaridei lnr o f aboui 6 oo sp.cie,
w6 .onpit d to provide n ribL suiddhA to
the qo$ srit.bL iypc of L..tld b &.t. md
!h loc:lirie vh.r. rhey nigb! be aound.

Th. .lung bed. prcjed n a bnogtc.l
conEol trcj.d, blt in son. .s.nii.l lesDcts ii
diff.s 6oh .lno* atl d[.. aden;B d
biolosic.l conhol unden.lan. r, ns dh& on a
bEedilg nedtuE s r prindy !rss, iis o,ry
predenri !. rbr Hrwrii:n .uprigi a8zj,+
rhe horniry-', rd a jinilr but rbonia

at!.npt i! Pu.do tucoro. L its s.I..!ion of a
rcn-liring ide.t (witi !h. objediv. of !5tur.
dd lon impld.n.Dt ir i uniqu..

Anotl.r v.q, unus.l r".-," ; li.
k.n.ndout r.Fruir or potedfi.ll' qr$ful
odid:te Le.rlo for .I prrtioi prpor.!
in nnustibl., Mrny biolosicd conrol prcj.ds
Equn. the opcr.rors b un&rat. ihobngi
dd Fohd.d lcecl for s.fe:nd erleclik
rgdB. w., hy co,tra*, nnd ih.. th.r. is ,,un
.nham d! cloir". pznicuLrly for the
mne! aa 6f A$hrli1, rI. prcblen in
leLding sp.ci.! io jnrodnc. i: not what or

S€toction criteria

rr !pi.. of tlE rict choic. av.iLhle, rhe
*l.dion o{ ip.ci.! wirh ctrracE.isticr rppm
pnlE to tn. Auhetirn pstq. e@3y*.n jj
Ehtiv.lt toapiic.t.d, c.ltins not only for
.xpe.ac,6!r, u,avoid:bb, atso fok ble,dof
clutjon end nbittuy judsn.nt. rn slectjne
rpe.ies for Au$qlja tlE folowing ait.lh d;

1. Cenuie dan*btnd.r. This Drimav re-
qtrn.h.nr ! that tle b..tt. nu$ r; -
obligxory br.eder in dbg, wid no rtr.m{iv!

rt *as. of rhe trfa .vd.
Foruetelr, .bort 98 p.r cnt of !h. co;n&
of !r. old lvorld !e labm to confou r; th3
EquiEm.nr, s rh{ Uttl. d,:. n{d b. $.irin(osi&rilg lL. f.w oderirabtr spcac: baforc

2, Prc.Ltituntt, botise dun, b?ed.r.
Many sp.ci.s of .opt& fad A .dulh o, I
vridy of dungr, ht hrv. a disrinc, pref.r.nc.
ior a cii.in liId for $e in brc..lins. Th.
occur.nc. of 2dtrL Le.d.s on borin. .tu& ir.
ti*foe, n.t d ad.q!at. Eiierion. T.sb ;d
b. do!. t. .sbblish ttDr tney ,rfd ro u3.
bovin dqg (rld of cdd. o; burfrbl in
tn.&n8, bcfd. rlE sp.cja Fk r hgl rniig



3. Dns bwiat effici^ct Anory th'
pancopddr, beetle sPecies of mcdiun or largc

size sirould bc rble o burv ar least 2s nl of
dtng per pair in a day or, if thev bury :lowlv.
io atain glear lbuddce

Sm.lLr s?ecies, dd specialy the rcl€colPlids'

ruch 6 :P.cies of Si;r?,!t or crnhaPlettus'

+- re .l"o .ccptable _ in sliie of a nuch ioftr

..te of Lun"l p* pan - if tley ft lsua]lv

found on co* Pads in lfse nhb.n.

4. E6e of I'ddlrs. ro ensure that ad

effedive, orgoirg Progrm i5 mairi.ined,

innediae effons !e conccntrded on those

hedles thd * edily reded coPnds de e6r

ro colecr, and ndt .rc e6y to breed in lhe

laboratory. but ti.re ft abo nav sP.cies in

slch g.n*a s S.ddraes, K,tePet d Clthasiat

thd havc nor rcsPond.d rea&! c at '[ b

indoo! condirions (r2bl. 3) wh.n tfien fieE

perfornancc is ouBtanding, slch speci.t te

!e$n.d undl time or facilitie! ?etdit moie
- 

idtensivc studt

5. F6t bteedet curentlv PEferencc 
j5

given to spccier with a high fednditv ed nPid

l&v.l developnetrt, This critenon ir' howv'r,

dilficult to aPPly risidly Gce b.iow).

6. Canpdtibilitt Beedes th.t te seLcted

slould bc conpatible itr babis, Proleties'and
prcfercnces so s to €xcludc, or a! t'6t

ninimte, intcspecifi. conPelirion. The degr..

of then coadapiatio! i5 d*$cd h lhe field,

pdly by tleir $uddc. .!d consLtencv ol

ocql'trcnce, dd, where they occ& i.geiher,

eadi' ,om rbj..iive obsen'ioo ol ih.i,
; err(ion. rh. b*Lla d.ily rnd *6onJ

! r r 'e rn !  o r  "d in t t  g ive  'one cua b  th . i '

comp.tibility with one dother'

?. Dittribution rye, h i icsir.ble i6 seled
sp.ci* vith ! vid. scosraphic distributio!, fo.
this norr.lty inplid ivdabiiity o[ stock with
. widtr Bng. ol clin.lic .d.phtion than would

!e expecrcd in a specics witl resnded 16!

8. Tdotuflt. Thc &$ sven dihia dcd
wilh ditical biologic:l and ecological chmde.
Ltics, but the inpo(rne of solnd t.xonony
rhould neve' be ovcrlooled. The rescarch
rcrkeb engaged in the prcject n{umly fild it
a $cat .dvantls€ to worh with iedily
distingunhible spccies. UhfotmaEly thG is
not alvays po$ible. ln several geneia tlcre are
valn2ble species thlt aE difticult to $paate
vithout di!s.!ion. $p.ciilr I females
However, slch ploblens are no! alowed to

orernde tbe basic reqlilemenis of seclntg the
mo*.fficn $snbllse of b.aLs po$ible

Tbe sele.tio! of beedes is .. involved
pro.*r, wilh innumdabh rdifications that
slould a! be h]en inlo account ro $corc 3
baloced ninifdlna. Howcv.r, there ire oc-
esions when it n.t be an :dvantage to
ov.rlook sone of the cnteria. !o! in$ence, a
rigid .dfielence io rhe searl fot tecund beetles
wilh sho{ iiG cycl6, such ar o. seella, waiurd
eaclude nuy eficient species such r sonc of
th. genr s ,.relio.opln which nay nor l.I no.e
rhs 20-30 cggs within . seson rd hNe onv
one g.nerarion a ye2f. To offt.t ihese
diedv$hsA iltey re lonrlived, and olc pan
ca buy a lag. co- p.d in a r.w Lour'

As .Lady m.ntion€d, caurion ir eretcised in

a$esing tle pGler.nce of a sPecies tor a

.er!d! kind of dung wc hav. even thought to

rhe de{ability of .onsclving the An$rilian
dung bcdle huna, whicl, is cnEtled!. as much
consi&ratldd s .ny other d.ment ot lhe

n*ive biota. Aficd sPecies that sho{
p.rticrid interesi in tle PeleliyPe &oPPings

of dtelopo &on ridrcsonscould, in theory,

show conprablc intere$ in nasuPial dioP
pinss, rd $ jeopddize the suoival of ihe

Austtalim coprid! bt oulconP.tng tfi.m. In
f,ct, o!€ speci* lhar ws tested Preferred the



rlrdppilgs of hsd,fed njspi.ls (obr.io.d
tun u Af.ic& z@) to tftat of etelop.s. lt!
dBpakh ro asttalia hs Le.n posponcd vhile
rh. situation is i.co!sidered.

N,lany sFcies of copndr froh aiid .Eii
or l!di. and Africr euld be htu.bl. fd
hNyins don*tic dimal drcppines (indudins
lhoa of sheep) in lhe dd pats of Aust!.lia.
There, wher. Einf l does no!.xcecd 250 nh,
only tuo spccies 6t n tuc o"thophagl! xe
*nown. How.v.i, ir Gens unlikclr tlE! th.se
or otner nativc species wouid be exbrninat.d,
Tbey have cvolved in tlc eccy$.h aid would
probrbly havc sode conFFtilivc adv*egc over
imported specics that muld euble then to

Nature ol s!.veys

Ttu typ.N of sun y dip are condud.d to 6dd
sit.ble b..d.s dd ss?$ ti.n $.fulrs io

Th. tu$ ttp. t ihe *ock-hling trip ro
.$.$ th€ brcad polential of m .ra, ofr.n
renot€ hoh P!.roria (Figue B). on such
joun.y! noh i! trt.n of rL. di*ribrtion of
liv.socl, 6lccd'g conditions, facilides for
rBftpod, m.er or d.spgi of b*iLs, rd thc
potenra .rpcr.iEn.$ or ' admini{rrnve
altholitis, lmhh insp.doa and cu$oq

ofrh.2.5lhouend rds,

F i l u c s ^ ' l h o u ' h d n g b . d G a €

& g d F k i r y d d E b d l r e

hdEivdyrydru /
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@16elErad roJ ransplanri.sto AunEria arc bsd

wide6n9e.fe@|o9ic.|!itUdions,Thi.i'don.1oondrs9gnslicd���������������
ad.pr ro a varidy dr niuslio.! Thh hsp shosihe.*0. ovff wht



lint rd for.o6t, howev.r, a coi
enr*ed ef|on i' nad. to lia up th. .opdd
fu1 of e rea or counry br collecring ell

' &iL6le ip.ci.s, ad presairg rllen for
i&ntiicalion :nd tutur. r.f.Ence. ReLy&t
[rbis, pa$.rnr of a4ivity, dd capaciiis fo!
dug disposl rc also not.d. The prcni,irg
rFcier are rller lEted a hrgas for study
du.ins fnrnrc visit3, At Pr4ori tlE pr*.r.d
+€cin.m re n.uDr.di Lb.lied, ideniili.d and
iorcd in th. refa.nc coiLctio" which, .ven
row, is p'ob.6ly t[. larg.$ copnd coll.dion in
.riete&c. anrl c.d:irly i! th. mo$ epE,

whn.v.r possiblc on t6.se *octiJ.iDg
dips, sne lile 3pecin.ns of proeising rpecies
de ient bacl to pretoria to Foyide nd.rial foi
Fluninry stu.ly of.uitlE odho& andlo
E$ n.thod' of d*pdch dd renn4 of
krspo{. socn iit elipn.n$ have soneriD.!
l.d to egg-prodrdion in Plerori! .nd sub-
squent tilNplaniatio. to Cdb.fr witlour

Th*e $oci.j.ting rilr &€ us.lly bn f,
dd often encompN sa.rd counri.s in .
ctDrlc reg16n. Th.y ar€ r$.lly lol]owcd up
br rndhc! vilits. Tl. .im of thse foUoHp
rnps arc prinrily !o collect th. Iivins b..d,s
of trget spc.i.s over a wi.L .coloeiql rdge,
md io $udy thc biolog./, h$ni pl.nology,
ud dugdspotng epd!i.. ofsp..'.r on the
dgct list. Otlcr ipeCs, rlar ftE not
obsered or w..e not 2i their pe2t rcriviiy
d!.irg tie *octrrling vilit, rle .bo *!died.

ark rt hcadqrane4 ihe bc.tlcs r. t.pr
uder obseruation in pans in rfie insect.ry, orin
qtrr:ntin. ia thcy coDc aroh ouhide solrh
A6ica, Th.ir habits, biology, and r.prodlctir.
potenti.l ac se$.d, If rhey ar. nred .,
dr:ble .rndrdates, md prop4*bn beginj
r.d lDrily.rs: areicnr to Ash.lir

Ai .ffor is n.d. ro ensur. g.nctic
dih,ity oa tle sp.ci6 bt col.dirs tlE
ba.ditrg *ock rholgholt i6 tull ecoloeiel
r.rg., apeci.It 6 rlG is r.fl.ded by
bnFr.tu. and !.infall, Tllil is ihportdt fo.

lr6vidirg a b.oad brst fo! daprabiliry of lhe
spaci.r within irs rcw envilonhe.r, .nd fd.
furthering npid.n:bLshment rnd wide drpe.
srl".

!v.n a w.U Abblthcd b.dL such als d
ge.ll, was consid.r.d ro bc in n.ed ofdEenc
mlichndr, bces. rtre Hawdi." *..in;,jsi"
:ie4 4oh o.]y trc are$ - Bcnr in
Mozdbique, and Moht82 itr L.nta. Boi[ of
lhese *. on rlndpblns :nd hav. dnilar
.linds rd rnul rdntdl: of 1,OOO-1,250
nh. To scur. tll. tuU po&ntill ot reeth r.l
Au:tralir, n re.m.d advilable to sel exio
s.ock in $ hem Afiica (se. Figu. 9). TLn
g.icti.ally .nri.hcd $rain wd secd.d inr.
dt.blish.d populations rhroushon eopiql
Adr:ri. in 1973-?4 rnd {as alo snr ro
H.wan, thus rccognting Au$r{ia s &bt !o ihc

Afrention is dso paid to .$cblisting
dlturcs oi recognized vri.ri.. of 1 jpecies
Aon difcrctr! .lih.&!, especirlly wten tte
!dg. covci.d is wide, Tiis sondinq m*ns
nri,tainiq trc or hor. stains sep..rrety
thrcudour rh. poduction line uniil llEy {.
Elened i. Audralia (T.ble 3).

Tran!ptrnration

Dnring the ffBt {iv. y.ds of thc ovesed
progian a lotd of 139 species ofcopridr ind
t[8. sp€Gi of hisEnd b@ds wa $udi.d.
Fotyo.e sp.cics of coprids, phs ten cli-
m.ttcaUy or g..clicllt di!..se rtr in,. wer
ser! to Alsfralia (T.bL 3). The geog2phn
pdgrqs $ d Jrlt 1975 of iive of rh. mo$
inpordr specid leieacd in A!$ralir is slowr

Mdy of ri. species of b..de! *udied
conl.l not b. indrccd to breed at .U. Otllc6
w*e rcFct.d h.cau. of variou! udesnsbb
hlLik. Tho* rpeci€s thd colld be brd .nd
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rho*d Eomis" in oth.! icaP.cts Fle ['t d
fo. d&pLntatio! F[d .&qu.!e nat.ri,l

ln lLe ffvd yce sinc. ih? incePtion of
the ovcses progru ar 2vci4. of eidt sPtns
ol b.erla h$ bem i'trcdlced into Ausrrdia
.&h y.r, TIE 6swe ril incr.e 6on

1975-76 onwrd, lsticular at.ntion wili be
paid to sp.dee lit.ly to be adapted to $olhern
!ss. Thus, s.2son:l condilions in :ll .ritical
regon! Frrut'ng! rh. n.rt r0 or 12 r.aq,
should F iL. iidsplrt*ion to AGkrtia ot
sone 160 sp.clds. Tlis is our 6timt. of tlE
numbft eqded to met tlte n4& of the

Ftqfl0tp..'nkophdsls w.ttt rd E@nnh.nB in@n dJ'4 {. b
n r rdlr, t iowr bru.d.r, is.re ,

o,l/,@,,sa,d,/j, 'frcm|hdia
indidst Orh.raJri6n bedks, rdeNd

Inrho60l.rDuth.m:86'h.Eb6n|6{c.dlu|'

I



The Australian
program

Tb. c,nhem c.nh. !.c.iv.s all naterirl scnt
nom Africr dd elFwlEB. rh. tak rhd. !.
to inplsi inponed .ggs inro artiffci:l or
fo**-pr""t b.ood b,11, to m3' br..d b@tL,,
u.l to orFnize rh.n r.ba!. in tlu chos.n
.reas, As opponunity ofacrs, the lP€ad ofthe
beedes ud tL.i! cff*t on cow pa& end fly
pop :tions are ds$.d, aLb.it on . noE
linied $ale than &st.blc. As the ov€sed
progran las expantlc<i, th. facnni.r at
cdbtrm hlve b.en built {p to &.1 with tl.
increlsed llow of n!.ri.l ud ![. ndtitudc of
divs6. t.sLs th. unit Lls to perforn,

Orlarantioe and mass bi66din9
Dlring the q!* ter t.ds, l totd of48 3p.ci.r
of copri&, inchdins clinatic rnd s.netically
diveft *ralns, dd ffve ,p.cia of hilerirl!, was
prccls.d in qt&antin. in cdh.ra, Th.
relativdy liDpl. b4.ding lDbns aa hn&rids,
iNolving no bro6d cre, pdmited th. edy
rclese of :ll 6ve (T.bles 2 ed 3). Dapi!. rhe
drstic quldtin. poc.dlG to vhich th.
.oprid. wd. !!bj.c&d, 31 sp.ci.6 @s
tlrcugh the poe$ N(.stulv. Mod of tlos
tbr fd.d in thc !rccc$ir6 sch a Oni.n
cdlf', o. d..eptot ot o. ue'ttuni, w.te
found ro L.vc oblieator/ donscy pqiodr
dunng idal or adult dlg.t Thd sm. applied
io a l,rs. numb.r of &l.copddr (r.ble 3).

climatic chdbcs ec now beins inst.Ied in
lhe quarutin. roon3, dd rhis wil r]tow
sinulation of &feant $donal conditioni, and
sholla rcdlce tLese problens.

Orcc our of qwrdnq beeties ee nss
produced i! insectxies to supply rhe il;bes
neded for npjd .*+liln.rt h the lield.
Itey dc proFgat.d in ]rge br.cdine p.ns
eguipp.d rith 3ubsoil h.aling to :nsur.
@niinlous ed lapid br.cdng.

StrEt€gY ot r€leaiss
once the b.dle5 !e bE.d,ns wdL and rlc
&en.l conditions in t[.n int.nded rcl.as.
&8 r. fryourabl., r rele$e site is s.i.ct.d
frod d6hg those chosen 4 suit2ble accordins
to thc clindic and edaphic Fquirem.ns ofthe
!pe.is. rhe be.d6 & pact d id tl"np pe*
Do$ in veniihted plastic condiners in sronS
cddbodd boia. Undq ths. condinons tl.y
cI sutriw jouneys oa three or four dlys
'ithout hdm. Thet are ther deprlched by at
io gnzien or state D.p1ftm.ni of Aglicullurc
ofCsIRo *aff for rcl.e., At thendedination
ih.t G sinply tippcd out onto fi*h cow pedr
in a pafue, Nornally rlt. b.dh! buos
inb.diady inro the dug,

Up !o th. pres.nt, 23 specGs ofcoprids,
i..., alno* ialf the nunbs inroducd, lEv.
b.en rel.6.d, Anong thele 23 re tm
clinatic shrins of ca.i of rhr.. ,p.cies and
geneticlly diEse $r.ins of thr.. oth.r sp.cies
G@ rablc a). rlE bedles hlve been dnribuEd
h lNdreds of tho$.nd!, at r*.nl hundrd
relca,. points, .I ov* tie nrinland of
Auralie and Tesndi2. Abotrr rwo,tlirdr oa
thoe rel.a*d w*. bed in th. ilsedey, bur
t\otsbds.l O, ts.lk ^d E. int n dits vet.
ato cropped from {orna relc$c sites wLerc
tlcy had b.conc abnnrhn.. o. 6''odn, o,
s4si*ai6, L, nilndn, E. alricanu ld s
rp"E;o6 e nos b.coning nlndos 6o!sh e
pdnit Jinihr fleld coledio.s.

27



In tLc Lst sd€n }|eds the Cub@ t.m
hs r€l.aed nedy 800,000 b€eda.r 900 sires.
ln tL. ru. tise, ore. 12,000 qurdtircbEd
copn4s rd 1500 LiJt&id lftd.s $a. e{orted
- n.l! of th€h to tle USA, n.Mn or

nmdredr of .equelts for be.tles !.
..cciv.d a! cdbar. cach yc*, R.er.ltahly,
tha. rc iNf6.i.n! $o.k !o m.ct mo$ of
rhes €qu6B. Bst theE is still a lot of
uofficial k,f6.cng i\ oinbphq"s ge.u,
sd E onithelU' iirene.lius, a|n fron sirs
ehd€.lter ft wll enabhlEd.

prcnies to be nost cffediv. witlin lhe
30M00 nn lainf.ll zo..s of Qdn inlsd
d.s, rd ,to to &droy d l€z* sone !.dr n
latse u* on borh thc sd $d &y sid$ of !!n.
mo* frvoucd zone.

A' cvd!{ion unii wr e;ablisled rcr
arirban. in lare 1973, lt wrs laer &and.ir.d to
Rockldptor, wt'ele the ebvironncnbl con
dirions and the d:y af Grablilhed bedles
.ppe{ nore appropriae. One of the rdkl ol
rLis uii is to roUov up the djlpesal &d
*tablbhn.nt of rne vnios speci.s reled.d,
md to study n.tuql eneoies thd beell* nighr
encounte! in thcn new environmeni, Als6
inponst will be tbe nodtonng of the
population hdld up, and th sludy of the e ffed
of t!€ b€etles on the nltus of pat nies rh.r

Conclusions and
prospecrs

The Au*nlir drng bedle prcject +eady hs
substetial mhiewncnB ro its dcdit,

At rlE tm hajo! rcs:rcL cenher, ortr
150 ep.cia ofcapridi hrve beer$ldieddniDq
.he ftsr i.n yeds. About halfoft[c48 specie;
tispht.d !o Ausralia lave b.en relersed, At
lcst dden of lhen lnve .*!bli,hed, ed
pb6sbly nore of rlc &ha* wil prov. to lave

ft. rp.ct".uL stc.esses of o, edev
.nd E, thed,a Lave prcvidcd encolnsins

Follow-upnudi6s
Perh.ps th. mod re'Edirg phre afih. shoL
FoFci i3 th. recovdy{!ftF to checl on i}E
ture of b.dles al*scd. slori.g6 of peGonnel
rd rhe .nomous distsds inyoly.d h.v.
r.*ricted ihes sd.ys, btt thee is sohe
rcBuLr nonitori4 to b€48 6*tle activiiy,
3pr.zd, rbuddc., rd .ff.d on.M pads rd
q popuLtiom. An d.a uder clos obsF
v.iion ne Roclld?tor i, thc n.in e%lu-
ation sire ar prcsn| Monitodns i! ilio bei,g
donc ar the Q.D,?.I. sqo\ r.soo! SEtion rr
[,4il]roo, ar sirrs .er Brtubue, sd.tNdrb;
in lorth{entlal N.w South wa1e..

FroE th. obs.mtionr at thesc certlei,
6om a few crcsomtry swcyr, .nd f.on
€?ots froD sraicB tbar & lubddri.ted by
specinc',, it iEr been p$i6le ro cmpile a
&ap (Figlre 10) shovins tt. disr'ibution of tle
t'o n6t strcc.ssJul 'Fcies 3s d July 1975.
F.on th.s. repotu n app.d !h.t tlr
spedaular eue.s of o !@"td js n.w being
sup$.d by E nretuadiq, borh in rate of
s?Ed ud sP*d ofpopllation bdld up. wr.@
it lus b..n possihle .o cLecl. E. intem.dia .
[s93.abL[lled witbn a yd 2t alnosr zI
reLe poine n6rth ofLiihd. 32o, rn 6nt.st
pi.h o Ja.4z *lti.t b mos su.csful wirhi!
the 500 ed 1j000 nn isoht tt, E, i"rmediw
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si.Lnce 6f tte yirbilitr of t!. prcj€ct.
Aithoud oth.r 3p..i* Ery !.k nuch long.r
.o prove th.rebes, o, aL*6 dd $ydl orh*
sFci.s co!!d $on initiat. *plsiE nulti-
pli.ation iinilf to .hat of o, reelb id E,
dt.nedta. Th. db.ribltion of thre€ enftrl
sp.cies (o. r@e&, E. i"tdedn t ^ad O,
dl"'is) has Ecendy ov.ia!p.d, or will shody
do so, in $v6at tes i! south .d e!!Hl
Quecrlidd, rd the opporhnity !e tl.n ds.
ro obs.Fe tle onbin€d .fi.cb ot tL.E
b€dl.s, wlos individ$l p.rfomucd hzvc

In th. exi.ffir. d.ar of Ast.lia wh@
Aflicu duns be€tLs hv. attained sufffci.nt
n!nb.B. thde ir .buddt vi.ual cvi&n.. rh.t

th. objediv. of d!!g dnFlsl ir dlievcd
dEils f.vornble iibcs of rhc y.r. TlFe i!
.vi.L&. of e inpd on busl0y b..c.lirs in
oE li.y &a ed tL.r. i3 a !!g6ri6n oa:r
oc@ioul Edudion i! th. nMbeE of btrtrala'
tly, thold &t $fn€i.n * y.t ro '*d rlE
ftquiEhents ofth. c.i.L idu*r/.

Tle ftI poenti.l of rhe dus b..d.
E ouca of rhe O1d wdnd IB not y.t be.n
tlpp.d, .nd rhd. ig rtil a long vay !o go .o
ne.. .l1 of Astr.li.'r nE.L, Ii ir, afer:I, 2
continent orTtl EiUio! lquarc kiiondes, pirh
s!.1 nhf.I! Hging fion 100 to 5ooo mn.
TLeE s. My .@.y!t ms tlt hlv. not y.r
Len consideEd, 'nd n$y f..ruE! of
recon.llty impodde cdling for dr.ntion
witl& rtc ecosysr.Es tlui [.v. bcen $udied.
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